Graphical abstract
1.0 INTRODUCTION
The nonabelian tensor square, denoted as , GG  is defined as the product of two groups where the two groups act on each other in a compatible way and their actions are taken to be conjugation. A factor group of the nonabelian tensor square with a central subgroup of the nonabelian tensor square of the group, known as the exterior square, denoted as , GG  is one of the homological invariants that we are focusing in this paper. Research on this topic has been growing over the years. In 2008, the exterior squares for symmetric groups of order six have been computed. 1 While in 2011, the exterior square for infinite nonabelian 2-generator groups of nilpotency class two has been found. 2 Furthermore, in 2012, Mat Hassim et al. computed the exterior squares for some Bieberbach groups with cyclic point group of order two. 3 In this paper we are motivated to compute the exterior square for a Bieberbach group of dimension four with dihedral extension.
2.0 PRELIMINARIES
The definitions, theorems and propositions that are used in this paper are given in the following.
Definition 1 4
Let G be a group with a presentation |   and let G  be an isomorphic copy of G via the mapping : gg
Let G be a group. The map :
Definition 2 6
Let G be any group. Then () G  is defined to be quotient group The exterior square of G is defined as
Let G be any group. The map
is an isomorphism. Let G be a polycyclic group with a polycyclic generating
, where The following lemma is used in the computation.
Lemma 1 5-6
Let G be a group. 
for all , , in .
The polycyclic presentation of a Bieberbach group of dimension four with dihedral point group of order eight denoted as  
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has been shown to be:
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The nonabelian tensor square of a Bieberbach group of dimension four with dihedral point group of order eight denoted as  
has been established as in the following:
, , , , , ,
3.0 MAIN RESULT
By using Theorem 2 and Theorem 3, our main result in this research is given in the following.
Main Theorem
Let   
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